This study was aimed at investigating profitability of selected coarse cereals production in major producing states of India through analyzing cost, return and profitability of coarse cereals cultivation. Cost concepts and farm business income measures used for analysis the data ranging from 1980-81 to 2011-12. Net return of coarse cereals cultivation was observed to be highest for maize and it was highest in Bihar (Rs. 15,429/ha) and lowest Uttar Pradesh (Rs. -4,006/ha). Net return from cultivation of sorghum was found to be highest in Andhra Pradesh (Rs. 952/ha) and lowest for Madhya Pradesh (Rs. -1,456/ha). For pearl millet net return was highest in Andhra Pradesh (Rs. 4,995/ha) and lowest for Karnataka (Rs. -1,252/ha) whereas cultivation of finger millet was observed to be at a loss.
INTRODUCTION
Coarse cereals are group of crops that consists of all cereals except rice and wheat mainly maize, sorghum, pearl millet, barley, finger millet and small millets. These crops are grown in different parts of the world for different purposes mainly in the developing countries of Africa and Asia, which contribute more of area but less of production due to low productivity. These countries are also home for the majority of poor, malnourished and food insecure. Grown in the marginal land with minimum input, coarse cereals gained popularity and higher acceptability by the hundreds of millions of subsistence farmers. They also have the potential to improve the food and nutritional security of the world poor since they are more nutritious than the superior cereals. They are rich in nutrients, minerals and vitamins and less in carbohydrate and gluten free nature of these crops also brought about shift in the consumption pattern in the calorie conscious life style.
In addition to coarse cereals' food value and benefits, they are currently being used for different industrial uses including biofuel for the ever increasing demand and alternative sources of safer energy. Moreover, the increasing demand of meat and dairy products in the world has also resulted in more demand of coarse cereals for feed. The multiple uses of these crops have also brought about increase in the demand.
India is on the top list of coarse cereals producers in the world in terms of area and production. Coarse cereals had been traditionally the main components of the food basket of the poor in India. However, it is now considered as one of the neglected crop sectors. These are predominantly grown in the resource fragile agro climatic regions of the country mainly in Karnataka, Maharashtra, Tamil Nadu, Madhya Pradesh, Rajasthan and Gujarat. In addition to agricultural allied sectors' demand, it offers a good potential in food processing industry and as a promising exportable commodity. The acreage under coarse cereals has declined. Despite area decline, the production of coarse cereals has increased now as compared to eighties. Maize is one of the major coarse cereals, and its production has increased in particular. Such production increase has been demanded driven from livestock sector. But the performance of other coarse cereals continues to be dismal. The poor production performances and relative profitability of other coarse cereals like pearl millet, sorghum, finger millet, and millets are little studied of late. With this back drop, this study is aimed at investigating profitability of selected coarse cereals in major producing states of India.
DATA AND METHODOLOGY
The study is based on secondary data during time period (1980- 2 : Cost B 2 + imputed value of family labour 7. Cost C 2 revised: Cost C 2 x 1.10 (10% of cost C 2 is added to cost C 2 ) : this is a recently added concept to provide allowance for managerial functions undertaken by the farmer. It is the total cost or comprehensive cost of cultivation. Cost of production = (Cost C 2 ) / Yield Interest on present value of fixed capital assets charged at the rate of 10% per annum. Interest on working capital is charged at the rate of capital 12.5% per annum for half the period of crop. Farm business income measures: 1. Gross returns: Value of main product plus by-product. 2. Net income = Gross return-Cost C 2 revised 3. Net return to Cost A 2 = Gross return -Cost A 2 4. Net return to C 2 = Gross return -Cost C 2 5. Profitability = Net return / Cost 6. Benefit Cost Ratio (BCR) = Gross Return / Total Cost
RESULTS AND DISCUSSION

Profitability of Maize Production in India
Maize is one of the major coarse cereal crop in the country. Cost and return of maize varies in states of India were analysed and it was found that the average cost of cultivation of maize was highest in Andhra Pradesh,Rs. 26,563/ha, of which variable cost and fixed cost were 65% and 35% respectively. It was observed to be lowest in Madhya Pradesh,Rs. 9,340/ha, of which variable cost formed about 73%. The expenditure on human labour was a major component in variable cost in all the states. Similarly, rental value of the land formed major component among fixed costs in TE 2010-11. Human labour requirement was highest in Andhra Pradesh,647.11 man hours per hectare followed by Rajasthan, 619.42 man hours per hectare and lowest in Madhya Pradesh, 416.32 man hours per hectare. Chemical fertilizer used was highest in Andhra Pradesh, 221kg/ha and lowest in Madhya Pradesh, 43kg/ha. Irrigation charge was found to be highest in Bihar (Rs. 2,090/ha) followed by Andhra Pradesh(Rs. 1,067/ha). Gross return of maize cultivation was observed to be highest in Bihar, Rs. 29,959/ha followed by Andhra Pradesh (Rs. 27,840/ha) and lowest in Madhya Pradesh, Rs. 7261/ha. Net return from cultivation of maize was highest in Bihar (Rs. 15,429/ha) but negative in Uttar Pradesh(Rs.-4,006/ha) and Madhya Pradesh (Rs. -2,079/ha). Benefit cost ratio (BCR) was also highest in Bihar (2.06) but lowest in Uttar Pradesh (0.73) and Madhya Pradesh (0.78). Even though yield was highest in Andhra Pradesh (46 qt/ha), BCR was observed to be low due to high cost of cultivation from input intensive production and high cost of human labour. In Madhya Pradesh, BCR was less than one due to high cost of production and low yield (11qt/ha). In Bihar, high yield coupled with low cost of human labour resulted in highest BCR ( Table -1 ). In Bihar, over the years 1996-97 to 2010-11 the net return over A 2 from maize has increased by about 11% per annum due to about 7% per year increase in gross return. The increase in gross return was mainly due to annual increase of productivity by 5.57% as the increase in real price of maize was only 1.04%. More over the increase in yield has resulted in increase in the cost of production by only 1.34% annually. The scenario in Uttar Pradesh has been different from Bihar. Net return in Uttar Pradesh has shown a marginal increase over the years (0.3%) due to higher increase in cost of cultivation (4.29%) than gross return (3.05%). The increase in yield was only about 2% per year so that cost of production has increased by about 2%. In the same manner BCR of maize in Bihar has increased (4.7% per year) while it has decreased in Uttar Pradesh (-1.18% per year) (Table-2).
Profitability of Sorghum Production in India
State wise cost and return estimate of sorghum was done based on data during the time period TE 2010-11. The average cost of cultivation of sorghum was found to be highest in Andhra Pradesh (Rs. 15,569/ha) and lowest in Rajasthan (Rs. 6,209/ha). Among the variable inputs, human labour was observed to be the highest in Maharashtra (519 man hrs) and lowest in Rajasthan (298 man hrs). Gross return was highest in Andhra Pradesh (Rs. 16,521/ha) and lowest in Rajasthan (Rs. 6,133/ha). Net return and BCR of Andhra Pradesh were Rs. 952/ha and 1.06 respectively, which were observed to be the highest. In Madhya Pradesh, sorghum production was at a loss of Rs. -1,456/ha and BCR of 0.83. The lowest BCR in Madhya Pradesh could be due to low productivity (11 qt/ha) along with lower remunerative price ( Table -3) . Gross return and cost of cultivation from sorghum over the period 1999-2000 to 2010-11 has increased for both Maharashtra and Andhra Pradesh but were higher for the latter. The net return from A 2 has increased for Andhra Pradesh (14% per year) than for Maharashtra (3.21% per year) due to increase in real price of sorghum in Andhra Pradesh (5.89%) but lesser increase in Maharashtra (1.66%). Therefore, BCR of sorghum cultivation has increased at a rate of 3.43% in Andhra Pradesh but only 0.33% per year for Maharashtra (Table -4 ).
Profitability of Pearl millet Production in India
Cost and return analysis was undertaken for pearl millet, another important cereal crop. Production of pearl millet observed to be input intensive in Gujarat as compared to other states with high level of chemical fertilizer and human labour. Cost of cultivation of pearl millet was observed to be highest in Maharashtra (Rs. 15,181/ha) and lowest in Karnataka (Rs. 5,749/ha). Gross return from cultivation of pearl millet was highest in Gujarat (Rs. 18,115/ha) and lowest in Karnataka (Rs. 4,497/ha).Net return over C 2 and BCR were also highest in Gujarat and lowest in Karnataka. The change in net return might be due to regional variation in productivity and price of output among the states (Table -5 ).
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Over the period 1999-2000 to 2010-11, gross return from cultivation of pearl millet has increased for Gujarat (3.43%) and Rajasthan (2.89%) coupled with increase in the growth rate of cost of cultivation at a rate of 1.51% for Gujarat and 3.44% for Rajasthan. A marginal increase in real price of produce and more than 2.5% increase in yield resulted in increase of net return and decline in cost of production in Gujarat. As a result, the BCR of pearl millet cultivation has declined marginally for Rajasthan at a rate of -0.53% but for Gujarat increased at a rate of 1.89% per year ( Table -6 ).
Profitability of Finger millet Production in India
The profitability analysis of finger millet has shown that it is not a profitable crop overall. The operational cost of finger millet observed to be highest in Maharashtra (Rs. 16,626/ha) and was around 75% of total cost of cultivation. Among the variable costs, the share of human labor was observed to be more than 40% for all the states taken in to consideration showing labour intensive production of finger millet. BCR of finger millet cultivation was highest in Tamil Nadu (1.26) due
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Volume 39 to higher yield and price of produce but was low in Maharashtra (0.63) due to higher cost of production mainly human labour (Table -7) . Over the period 1999-2000 to 2010-11, gross return from finger millet has shown an increase for both the states of Tamil Nadu (4.53% per annum) and Karnataka (3.80% per annum) but cost of cultivation has declined at a rate of -3.5% per annum for Tamil Nadu while has increased at a rate of 2.09% for Karnataka. Yield of finger millet has increased at 4.41% per annum for Tamil Nadu but only 1.62% was seen in Karnataka. However, real price has increased for the latter and marginally declined for the former. As a result, net return from finger millet cultivation has shown impressive growth in Tamil Nadu (20.12%) and 8.04% per year for Karnataka. More over cost of production has declined (-7.58%) and BCR increased by 8.32% in Tamil Nadu (Table -8 ). 
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Profitability of Competing Crops of Coarse Cereals in India
The competing crops for the different coarse cereals in different states of India varied. In general, the competing crops for the coarse cereals are mainly pulses and oil seeds. In some part of the country coarse cereals have also faced competition with other crops like cotton and sugarcane. Besides, coarse cereals have also competed with each other. Maize competes with paddy in Bihar, Punjab and Uttar Pradesh; with soybean in Madhya Pradesh; with groundnut in Rajasthan (Kumar et al., 2004) . Sorghum is competing with cotton, green gram and groundnut in Madhya Pradesh (Basavaraja et al., 2005) . Sorghum and maize are competing with soybean in Madhya Pradesh (Jaiswal and Hugar, 2011) . Cotton, groundnut, pulses and castor are the major crops replacing sorghum in many areas. Soybean is the competing crop, especially in central and western India replacing sorghum. Cotton, sunflower, maize, groundnut, pulses and soybean are replacing pearl millet (CFC and ICRISAT, 2004) . In Bihar, BCR of maize was 3.44 in TE 2010-11 but for paddy it was 1.98. In Uttar Pradesh, it was 1.69 for maize and 2.57 for paddy. In Madhya Pradesh,BCR of maize was 1.64 but that of soybean was 2.59. Moreover, net return from maize cultivation was more than threefold than that of paddy in Bihar but less than one third in Uttar Pradesh. Sorghum scored BCR of 1.79 in Maharashtra and 2.09 in Andhra Pradesh, 1.67 in Karnataka while maize scored 1.85 in Andhra Pradeshand cotton scored 1.52 and gram 1.28 in Madhya Pradesh.In Rajasthan BCR of sorghumwas2.62 while that of cotton was 5.98 and 3.19 for gram. Net return from sorghum cultivation was observed to be about 12% of that of cotton in Madhya Pradeshand around 11% in Rajasthan. In Gujarat, BCR of pearl millet was 2.47 and 1.98 for groundnut and 2.96 for cotton whereas in Rajasthan BCR of pearl millet was 3.42 and that of green gram was 3.52. Net return from pearl millet cultivation was about one third of cotton in Gujarat and only about 16% in Rajasthan. BCR of finger millet was 2.55 and 2.24 for cotton in Tamil Nadu. In Karnataka it was 1.43 but 2.53 for sugarcane (Appendix -1).
CONCLUSIONS
The study revealed that net return from cultivation of maize was highest in Bihar and lowest in Madhya Pradesh. BCR was also highest in Bihar followed by Karnataka but lowest in Uttar Pradesh. Even though yield was highest in Andhra Pradesh,highest cost of cultivation from input intensive nature of production, BCR was observed to be low.
In Madhya Pradesh BCR was low due to high cost of production and low yield. In Bihar, high yield coupled with low cost of human labour resulted in highest BCR of maize. The cost of cultivation of sorghum was highest in Andhra Pradeshand lowest in Rajasthan. Among the variable inputs, human labour cost was highest in Maharashtra and lowest in Rajasthan. Net return and BCR were highest inAndhra Pradeshand Rajasthan respectively. Lowest BCR observed inMadhya Pradesh was due to low productivity and higher BCR in Rajasthan was due to low cost of cultivation. Cost of cultivation of pearl millet was observed to be highest in Maharashtra and lowest in Rajasthan. Net return was highest in Gujarat and BCR was highest in Rajasthan. Both Net return and BCR were lowest in Karnataka due to low productivity and price of produce.BCR of finger millet cultivation was highest in Tamil Nadu due to higher yield and price of produce but was low in Maharashtra due to higher cost of production mainly human labour. Net return from finger millet cultivation was highest in Tamil Nadu.
Profitability analysis has revealed that, It was observed that there are regional disparities with respect to specific crops of coarse cereals in the country. Net return from A 2 for maize was highest in Bihar (Rs. 21,263/ha), for sorghum in Andhra Pradesh (Rs. 8,612/ha), for pearl millet in Gujarat (Rs. 10,777/ha) and for finger millet it was highest in Tamil Nadu (Rs. 11,078/ha) while BCR of maize from A 2 was highest in Bihar (3.44), for sorghum and pearl millet in Rajasthan (2.62 and 3.42 respectively) and for finger millet in Tamil Nadu (2.55). In Bihar over the years the net return from maize has increased due to increase in gross return. The increase in gross return was mainly due to increase in productivity. Moreover, the increase in yield has resulted in decline in the cost of production but in Uttar Pradesh net return has shown only a marginal increase due to higher increase in cost of cultivation than gross return and lower increase in yield. BCR in Bihar has increased while it has decreased in Uttar Pradesh. Gross return and cost of cultivation from sorghum has increased in both Maharashtra andAndhra Pradesh. The increase in yield was lower inAndhra Pradeshresulted in increase in cost of production but marginal decline of cost of cultivation in Maharashtra. The net return has increased for Andhra Pradesh than Maharashtra due to higher increase in real price of sorghum in Andhra Pradesh. Gross return from cultivation of pearl millet has increased in Gujarat and Rajasthan. In Rajasthan the increase in gross return was coupled with increase in cost of cultivation. Hence, BCR of pearl millet cultivation has declined in Rajasthan while net return from cultivation of pearl millet has increased with increase in cost of production in Gujarat. Gross return from finger millet has increased in both Tamil Nadu and Karnataka. However, cost of cultivation has declined in Tamil Nadu while it has increased in Karnataka. Yield of sorghum has increased in Tamil Nadu but marginal increase in Karnataka. With real price has increased for the latter and marginally declined for the former, the net return from finger millet cultivation has shown growth in Tamil Nadu and Karnataka. The cost of production has declined and BCR increased in Tamil Nadu.
The economic profitability analysis between major coarse cereals and competing crops in the major producing states revealed that in Bihar BCR of maize was higher than paddy and in Madhya PradeshBCR of maize was lower than soybean. In Uttar Pradesh BCR of maize was lower than paddy. BCR of sorghum was lower than maize in Karnataka and in Madhya Pradesh. In Rajasthan, BCR of sorghum was lower than that of pearl millet, cotton and gram. In Gujarat, BCR of pearl millet was lower than cotton whereas in Rajasthan BCR of pearl millet was higher than groundnut. BCR of finger millet was higher than sorghum and groundnut in Tamil Nadu.
The study revealed that the gain or loss of area for the studied coarse cereals related to relative profitability of these crops against their competitors. Since net return from maize cultivation was higher in Bihar than paddy and gram, in Karnataka against sorghum and finger millet and in Andhra Pradesh against sorghum, area under maize has increased for these states but in Uttar Pradeshmaize has lost area due to lower net return against paddy. The loss of area for sorghum was the highest among the major coarse cereals in Andhra Pradesh and Madhya Pradesh due to higher net return from cultivation of its competing crops, maize in Andhra Pradesh and soybean in Madhya Pradesh. Area and net return of pearl millet has declined in Gujarat but it has increased in Rajasthan and its net return was observed to be higher than groundnut in Rajasthan. Moreover, area of finger millet has declined both in Tamil Nadu and Karnataka even though net return from its cultivation has increased due to even higher increase in net return of maize so that finger millet area has declined.
